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EXHIBIT A

August 1, 1978

[}

Sumitomo Conversion.~ Columbia Falls

The following is a brief outline and discussion of the Sumitomo
conversion program at Columbia Falls. The problems are divided
into three general areas and our approach toward the solution of
these problems ié diséussed. ' The three general areas are process

problems, people problems, and equipment problems. -

PROCESS PROBLEMS :

Cathode Failures:

A series of pre-mature cathode failures was the first indication

of trouble. When these started, it was assumed that something was

wrong with the cathode construction. The Sumitomo experts were
consulted, and they came to the same conclusion. Every aspect of
the cathode construction program was reviewed and checked. Some

minor changes were made but nothing of significance. While all

this was going on, time was passing and pots were continuing to be

rebuilt at the rate of five per week. As the number of pre-mature

failures increased, a pattern emerged. Most of the failures were

those pots built with a French (Savoie) carbon block. This provided

a clue and ultimately it was discovered that the bond between the
steel collectorrbar and the carbon block was the source of the
problem. Use of the French blocks was discontinued. Procedures

to control this bond were established and a type of construction
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PROCESS PRQBLEMS

Cathode Failures: (cont.)

waé develqped with which the£é has been litgie trouble. ' The problem
now -seems to be under control. At tﬁis point, approximately 35 éots.
have faile& pre-maturely. About half of thesé were reéaired aﬁd
re-started._ The other half had to be completeiy rebuilt. There

are approkimatel;’35 other pots which currently 1ndicate ﬁre-méture
failuré (ﬁigh iron level in\Ehe:ﬁetal). Normal pot life is 1200 -
1500 days. These early failures are 1§ss than 400 dayg. Considerable

time has been lost because of these failures as each rebuilt or repair

job required the equivalent time of rebuilding an old style pot. Cost

of each pot is approximately $35,000.

Anode Problems: ; ' ». | ‘ 4 : -
Beginning in early spring of fﬁis year, severe anode problems begén
to occﬁr on vgrious pots within'the plant. Spiking, séparation,
poorycurrent distribution, and bake-up conditions were discovefed

in Room 9

on many pots. However, the anode problems were minimized
due to the concentrated effort which had beeg made there in order
to allow aﬁ early evaluation of the prégram" All the pots in Room 9
had been converted to Sumitomo.caghodes and much more effort had
been putybn training personnelzand improvingigonfrol techniques.
The Suﬁiéd&o'cénversion in Room é had been completed with the

exception of the computer control.
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PROGESS PROBLEMS

Anode Problems: (cont.)

The anode situation elsewhere in the plant reached crisis proportions
in June and July causing us to reassess our conversion program and the
schedule called for in the Conceptual Control Plan. Becaﬁse of the
immediate need for adéitionél manpower to handle the anode problems,

it was decided to temporarily cancel tﬁe pot conversion program.

Union people agreed to work out of their classification, extra
supervision was brought in from the Sebree, Kentucky, plant, and
approximately 70 additional people werg.hired to heip bring the

siiuatioﬁ under control.

The anode probiem centered around two matters. First, the aﬁﬁde casing
crossbeam was too low in the paste. With the old more fluid type anode,
this waé'no problem as the paé;e would flow under the beam. With the
dry type paste, this was not the case. Voids or cavities developed
under ﬁhe beams and as these.passéd downwaré, Serioug anode problems
developed. A crash program was instituted to raise the anode cross-
beams on all operating pots as qﬁickly as éossible. Extra crews working
around the clock reduced the number of anode spikes to the point where

the normal crews could handle the situation.

Spike removal is a very difficult, strenuous,hot task.. Nofmally'several
of the anode skirts have to be removed in ordér to facilitate the re- :
moval of the carbon chunks. The spikes project downward from the anode

surface, and they have to be broken loose with crowbars. The carbon
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PROCESS PROBLEMS

Anode Problems: (cont.)

-

then has to be raked out of the pot. This proéedure may take from

a few minutes to several hours, depending upon.the severity of the
problem. This abnormal condigiOn iﬁcreases emissions, and at the
height of the problem‘we were experiencing 50 to 60 spikes per day.
Pot rebuild was started again at fhe.earliest opportunity at the rate
of three pots per week until such time that our problems have again
become manageable. At that time we intend to go back to five pots

per week.

The second matter concerning the anode problem involved the anode
service fﬁnctioné; namely;ipin pulling’énd settiﬁgﬁfprocedureé'and
anode paste quélity. Tighter qualitj'contfol standards were establishe&

in the carbon plant and quality control technicians were trained and

‘placed. - Engineers were assigned around the clock to follow the pin

pulling and setting 0perati6ns. Technicians were hired and trained,
and they have now relieved the engineers in this funétion. éeveral
months will be required to determine if we have solved ail‘of.our anode
problem% as it takes approximately 70-80 days for an anode to cycle

completely since it is consumed at a rate of 3/4" to 1" per day.

There is a residual problem from the severe anode difficulties. Much of
the success of a new cathode ié determined by the current distribution
at the‘time'the_cathode is baked. Any localized overheating'caused

by poor current distribution dooms that cathode to an early failure

regardless of its construction. To achieve an uniform, even bake
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PROCESS PROBLEMS

Anode Problems: (cont.)

requires. a good anode. Standards have been established on what

. constitutes a good (acceptable) anode and subsfandard dnodes will not
be used for baking new cathodes. This could result in some delays in
cathode conversion until the ovefall anode condition improves. To do

otherwise would be self-defeating.

PEOPLE_PROBLEMS

" An existing work force, both day pay and supervisory, had to be
retrgined,in a new technology. This was not an easy.task as ﬁany of
" these people had successfully operated this plant for over 20 years

and they now had to be convinced to perform their jobs differently.

" The operation had to absorb an influx of new ﬁires, none of whom had

‘any‘reduction plant experience. This placed a training burden on the
existing supervisory structure which it was not equipped to handle.
There was also a tendency by many of the more senior experienced
employees.to bid off their regular jobs which is permit#ed by the
union contract as the operating difficulties increased and their jobs
became more demanding. This advanced the totally untrained and in-
experienced néw hires inio jobs requiring experience and skills at a
much faster rate than normal.

There was a near desperate need to strengthen the control functions
\ .
‘‘and the entire operation had to be more closely monitored. This
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PEOPLE PROBLEMS (cont.)

réquired the setection and training of a new groﬁp of techniéiéns.

.The technician requirements called for the better educéted,‘more
experiencéd employee from the.day pay ranks. Because of the screening
.required, we coﬁld not move as fast as. we wanted in getting these people

on the job. In ;ddition, technically qualified new staff'mémbers are

being hired from the outside for the control functions.

As a result of all of the above-mentioned people problems, the tendency
has been to overman the job. The accident rate and equipment damage have

inaigated-that the end point has been reached with this approach.

wUnfqé;una;ely,-there is no quick cure to all of the.above.. It will
'take tiﬁélﬁ The folléwing stéfs ﬁave been taken wifhifééérd to eméloyee '
training:. ‘ |
1. An entry level training program is being designed and will
be underway sy late fal;. .ﬁew hires will be give; a basic
training in plant operations, safety, and vehicle operationm.
2. ‘Withiﬁ the Reduction Departmént, a joﬁ traininé program is
underway. Here the emplpyee will be trained in the Sumitomo

tecﬁnology and for the specific jobs he is to perform.

Getting underway has not been éasy. Removing a person.from tﬁeir jdb
to train them leaves an even more inexperienced person in their place.
This h;s acted as a constraint on the rate the program can move. vRe-
moving an experienced supervisor to act as a teacher leaves avless

experienced Supgrvisor~in his place which is another ;onstréint. The

program'is underway; however: and it will be pushed as hard as possible.
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. EQUIPMENT PROBLEMS . ‘ : )

Fundamental différences between the Sumitomo pot (highly insulated)

and the old Anaconda pot require fe—examination of most of the process-
equipment. Because of the sensitive nature of the Sumitomo pot with
regard to the ﬁeat and energy balance, thebprocess control has to be
precise, and the necessary equipment has to ﬂe.available in order to
achieve this control. A consultant has been hired to assist us in
determininé a plan to obtain the additional equipment we have now
determined is mecessary to allow us to operate the pots and obtain

optimum results from the Sumitomo technology.

It ié now felt that our procedures for oreing; tapping, chemicai.
‘additions, ;nd.pin pulling will have to be modified. Initially Sumitomo -
felt we.could utilize their technology with our existing equipment, but
they now agree that additional and better equipment is required fof some
fgnCtions. Séecifically, newitrucks will Be reqﬁire&.for oreing and
chemical additibns.; Additional pin pulling cranes are required since

the pins will have to be pulled more frequently than originally thought.
Tapping equipment will have to be modified to allow ﬁore.precise control
of the amount of metal tapped. Coutrél equipment such as a new x;ray

machine for bath analysis is being investigated.

At this time the process control c0mputér is just coming on stream.
When this equipment is fully debugged and operational, control of

certain process parameters- should become routine and this should

minimize operating problems. ’
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EQUIPMENT PROBLEMS (cont.)

Unrelated to Sﬁmitqu but as a part bf the emission control prégram,
major modifications are being made in the duct work of the dry

scrubber installation in order to improve the system's reliability.

SUMMARY

As a result-of all of the above-ﬁéntioned problems, we have incurred
increased matefial' costs, labor costs (approximately 70 extra people)?
lost metal préduction (2,000,000 ibs/moﬁth), metal grade problems

(high iron levels), increa;ed epissioﬁ levels, and. lost time in the

conversion schedule. TR T

On the encouraging side,‘howevér, we have identified most of the

problems and are diligently seeking answers to each.

In this regard, we continue to be encouraged in the ultimate effects
which Sumitomo has represented can be achieved. We are éolving each
problem in a methodical and thorough manner in recognition that the

application and operation of the system is very complex.

‘We have been able to meet the Montana emissions standards, as well as

the EPA new source performance standards, for fluorides in Room 9, and
we continue to believe that given time we can mget the Montana emission
standards'énfa contiﬁuing_b;sis. We have demonstrated that we caﬁ do it,
and we fully_intend'to.do‘so as qdickl&_as we can.
ATTACEMENTS : | ' L

Glossary B
Schematic (construction of VSS pot)
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GLOSSARY OF TERMS

Alumina - The raw material from which aluminum is made
(also called ore). (Chemical Symbol -~ Al, 0 ),

Aluminum Fluoride ~-~ A major chemical component of bath.
(Chemical Symbol —- ALF )

Alumina Concentration -~ The amount of alumina in solution in
bath expressed as a weight percentage. ‘

Anode -- The positi#e carbon electrode forming the top part
of the cell.

Anode Effect (Light) -- A oondltlon in the cell caused by
alumina depletion and characterized by high re51stance
at anode face and high pot voltage. .

Anode Paste —-~ The carbon material used in forming the anode.
It consists of a mixture of liquid piuch binder and
petroleum coke aggregate and is added in the form or
briguettes. . -

Anode Spike --.Carbon projection on the anode surface.

,Bake—up - UneVeh baking throughout the anode cqused by.
localized overheating. -

Bath —- A chemical combination of sodium fluorlde (chemlcal
' synbol NaF) and aluminum fluoride {chemical symbol ALF_)
containing various amounts cf alumina (Al O )and calcium
fluorlde (LaF ). in solution. i

Baking ~- The process of preheatlng and concltlonlng the
cathode prior to.cut-in on bath. . ]

Calcium Fluoride —- (Spar) Chemical symbol CaF ) ~- a chemical
compon&nt of bath.

'Cathoae —-— The negatlve carljon electrode forming the boLtom
part of the cell conSlstlng of carbon liner and sholl

* -

Cathode Paste -- The carbon material used in’ £1111ng the
slots between the carbon blocks and -forming the sidewall.
It consists of approximately 14% low melting point pitch
binder and 86% anthracite coal aggregate. :

CelldVoltg ~- The electrical force that pushes current across
the cell from anodc bus to cathode bus excluding main
bus system.

Collector Bars -~ The steel conductors that carry current
from the cathode bus” to the cathode linecr. %There are

13 bars:to a cell,

P
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GLOSSARY OF T° 'iS {(cont.) .

Cryollte —= Electrolytic bath used for aluminum reductlon
(Chemical- symbol - Na Al“ ).

Current (direct) -- The electrical energy that provides the
heat and electrolytic action to carry on the reductlon
process. L.

Current Efficiency ~- The percentage ratio between actual
metal preduction and theoretical metal production.

Heat Balance -— A condition in the cell where by the heat
energy put into the cell is equal to the heat retained
in the cell plus the heat dlSSlpated from the cell.

If heat input is greater than dlSSlDatlon, the cell
heats up and visa versa.

Ledge -- A buildup of the higher meltlng point bath components
around the peri phery of the cathode.

Metal Pad -- The pool of metal underlying the bath.

Petroleum Coke (Pet Coke) ~- The carbon material that makes
up the aggregate part of anode paste. It is equivalent
to the sand and gravel in concrete. :

Pitch -- The binding material used in hold anode and cathode
paste together. It is equivalent to the cement binder
in concrete. Anode pitch has 100-110° melting point
and cathode pitch about 60°c. - -

Pins -~ The steel conductors that carry the current into the
anode. There are 50 pins to a pot.

Ratlo —— The relationship between the aluminum fluoride and
sodlum fluoride content 1n the bath.

Rammed Slots -- Spaces between individual cathode blocks in
the cathode lining filled and air compacted with,K cathode

paste.

Rammed Side Walls —- The sloped portion arcund the oerlphery
-of the cathode liner cons1st1ng of air compacted cathooe
paste. .

Reset Height -~ The vertlcal distance that the anode pPin 1s
lifted during pPin pulling.

'Side Wall Blocks -- Carbon base blocks used in side wail
construction. _ . : _—

Sodium Fluoride -- A mayor chemical component of bath.

Chemical symbol NaF).
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